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Actinomycosis is a subacute-to-chronic bacterial infection
that may involve many tissues, resulting in the formation of
granulomas and abscesses that drain through sinuses and
fistulas. There are many types of Actinomyces, with Actino-
myces israelii being most often the cause of actinomycosis in
humans. Primary bowel involvement is rare, but it has
increased in frequency over the last few years. We present
a case of actinomycosis of the appendix presenting with the
picture of subacute appendicitis.
A 31-year-old male patient presented to the emergency
department complaining of subacute pain in the lower right
quadrant of the abdomen. The pain had appeared two weeks
previously and had subsided three to four days later only to
subsequently reappear with a feeling of abdominal distention.
The pain was described by the patient as a ‘bite’. Initially, the
pain was located in the hypogastrium and during the last three
days in the lower right quadrant of the abdomen. There were
noassociated symptoms (suchas fever, lossof appetite, nausea
or vomiting, diarrhea, or dysuria). The patient’s past medical
history was without significant problems.
At presentation the patient was afebrile. His abdomenwas
soft and malleable and he mentioned pain in the lowermiddle and right region during deep probing. No mass was
palpable. McBurney, Rovsing, and psoas signs were all posi-
tive. Laboratory evaluation showed a slight leukocytosis with
a white blood cell count (WBC) of 11  109/l, without gran-
ulocytosis (neutrophils: 60%). All other laboratory results
were normal. An X-ray of the abdomen was normal. Ultra-
sonography of the lower abdomen showed no signs of appen-
dicitis or fluid collection in the Douglas pouch, but just an air-
distended colon.
We decided to proceed to typical appendectomy with the
presumed diagnosis of subacute to chronic appendicitis. Sur-
gery was performed under general anesthesia, through a
McBurney incision. The vermiformappendix (56 mm  12 mm)
mm) was found to be adhered by fibrous adhesion to the
posterior peritoneum; its serosal layer was thickened. The
mesoappendix (30  13  10 mm) was surrounded by fibrotic
tissue, with a hard (woody) consistency on palpation. A typical
appendectomy was performed. Exploration of the ileocecal
region revealednootherpathologicfindings.His postoperative
course was uneventful and the patient was discharged on
postoperative day 2.
Histology revealed acute suppurative appendicitis. The
wall of the appendix was infiltrated by an acute inflammatory
infiltrate (transmural infiltration). The epithelium of the
appendix showed focal ulcerations; the submucosa was fibro-
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Figure 1 Colony of Actinomyces in the appendiceal wall (Gro-
cott’s stain 100).tic and the lymphoid tissue was hyperplastic. Colonies of
microorganisms with the morphological characteristics of
Actinomyces (stained black with Grocott’s stain) were found
intraluminally as well as intramurally (Figure 1). The pre-
sence of these microorganisms in the inflamed tissues of the
appendix was compatible with the diagnosis of actinomycotic
inflammation of the appendix. The patient was contacted
and informed about this diagnosis. He was re-examined and
was given amoxicillin treatment per os for 6 months.
Actinomycosis is a rare infectious disease caused in
almost all cases by a filamentous, Gram-positive, anaero-
bic-to-microaerophilic bacterium called Actinomyces israe-
lii.1—3 This microorganism is prominent among the normal
flora of the oral cavity and less prominent in the lower
gastrointestinal tract and female genital tract.1—3 As this
microorganism is not virulent, it requires a break in the
integrity of the mucous membranes and the presence of
devitalized tissue to invade deeper body structures.2 The
areas of suppuration are commonly surrounded by fibrotic
granulation tissue, which gives the surface overlying the
involved tissues a hard or woody consistency.2 Therefore,
factors that predispose actinomycosis in the abdomen are:
history of abdominal surgery, perforated viscus, mesenteric
vascular insufficiency, neoplasia, or ingestion of foreign
bodies (e.g., fish or chicken bones).1,3
Furthermore, actinomycosis is a polymicrobial infection,
with isolates numbering as many as 5—10 bacterial species.
These participate in the production of infection by elaborat-
ing a toxin or enzyme or by inhibiting host defenses.3 There-
fore these microorganisms act as co-pathogens that enhance
the relatively low invasiveness of actinomycetes.4
The main clinical types of actinomycosis are the cervico-
facial (50%), the abdominal (20%), and the thoracic (15%).1,2
The involvement of the gynecological tract has been recently
reported, related to the use of intrauterine devices.1,2 All the
other cases show a prevalence of females to males in a ratio
of 3:1.1 The incidence of intestinal actinomycosis has
increased during the last few years. Usually, intestinal acti-
nomycosis involves the vermiform appendix (which is the
most commonly involved organ) and the terminal ileum (65%
of cases).1,5 Actinomycosis of the appendix can be acute or
chronic.6,7 The pathologic process is limited locally (local
spread); hematogenous or lymphatic dissemination is rare.8
Symptoms are non-specific.1 It presents as an indolent
chronic suppurative process with atypical symptoms, andmay be misdiagnosed as malignant disease. The appendix
may rupture, thereby stimulating and facilitating the patho-
logic growth of these microorganisms and causing right-sided
symptoms (including symptoms of appendicitis).1,5,7 Clinical
presentation may mimic bowel perforation, large bowel
obstruction, neoplasm, or Crohn’s disease.1 These last two
diagnostic possibilities were strongly suspected in the differ-
ential diagnosis in our patient, who was examined for C-
reactive protein, haptoglobulin, C3, C4, b-2 microglobulin,
and anti-ENA. All were negative. Moreover, cases of bowel
obstruction and perforation have been reported, but they are
very few.1
Preoperative diagnosis is extremely difficult or impossi-
ble. Abdominal actinomycosis is one of the greatest chal-
lenges for diagnosis. It has been described as ‘‘one of the
greatest imitators in clinical practise’’.9 Imaging studies are
often non-diagnostic, especially in the case of actinomycosis
of the appendix, since it is not associated with an abdominal
mass or abscess.1 Delayed diagnosis is the rule rather than the
exception. Diagnosis is made preoperatively in only 10% of
cases,1,3 usually following examination of aspiration or
biopsymaterial obtained under CT-guidance.6 Sulfur granules
may be observed in this material, findings which indicate
actinomycosis and nocardiosis. Goldwag et al. have sug-
gested that CT-guided fine needle aspiration may be both
diagnostic and therapeutic.10 As a consequence, actinomy-
cosis of the appendix is incidentally diagnosed following
histological examination of the appendix that is removed
with the presumed diagnosis of appendicitis.6
Surgical excision/debridement remains the mainstay of
therapy, despite a good response to penicillin.2 However, a
long-term therapy of penicillin is required, for at least 6
months, even after surgery. Other treatment options include
antibiotic therapy only, when diagnosis is established pre-
operatively. The duration of this therapy should be at least 6
months. In complex cases, various combinations of surgery
and antibiotic therapy should be attempted.3,6,11,12 Peni-
cillin is the treatment of choice for antibiotic therapy. For
patients allergic to penicillin, tetracycline, erythromycin,
minocycline, and clindamycin are accepted and efficient
alternatives.2
Severe complications (such as rupture of the appendix
with abscess, multiple lesions and/or sinuses of the abdom-
inal wall formation) may be observed if an actinomycotic
inflammation of the appendix is left untreated.2 Of note, a
case of actinomycosis of the buttock (of appendix origin) has
been described, 4 years after acute appendicitis, with slow
posterior fistulation.11
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doi:10.1016/j.ijid.2007.12.015Lymphomatous pericardial effusion positive for
Mycobacterium tuberculosis by PCR analysis
We report the case of a female patient with lymphomatous
pericardial effusion, which was found to be positive for
Mycobacterium tuberculosis by PCR analysis.
A 64-year-old woman presented to the hospital complain-
ing of left hemithorax discomfort and vomiting. Lung aus-
cultation revealed diminished breath sounds at both bases,
heart auscultation revealed low cardiac valve tones. The
patient was afebrile, while liver, spleen, and peripheral
lymph nodes were not palpable. Examination of the skin
revealed a small number of abdominal subcutaneous
nodules. An echocardiograph revealed pericardial effusion
and the patient was admitted. Pericardiocentesis produced
500 ml of fluid, which was sent for analysis and culture as
well as PCR analysis for M. tuberculosis. One of the sub-
cutaneous nodules was removed and sent for histological
analysis.
On laboratory analysis, peripheral blood values were:
hematocrit 34.1%, mean corpuscular volume 91.7 fl, hemo-
globin 11.1 g/dl, white blood cells (WBC) 7.4  109/l (neu-
trophils 6.0  109/l, lymphocytes 0.755  109/l, eosinophils
0.1  109/l, monocytes 0.5  109/l), platelets 318  109/l,
erythrocyte sedimentation rate 48 mm/h, glucose 135 mg/
dl, creatinine 0.5 mg/dl, total bilirubin 1.12 mg/dl, lactate
dehydrogenase (LDH) 918 U/l, C-reactive protein 3.63 mg/
dl, total protein 5.4 g/dl, albumin 3.2 g/dl. Pericardial fluid
values were: red blood cells 800  109/l, WBC 50  109/l
(neutrophils 4%, lymphocytes 2%, undetermined 94%), glu-
cose 7 mg/dl, LDH 12 000 U/l, albumin 4.6 g/dl, cholesterol
143 mg/dl.
A tuberculin skin test was negative. Autoimmune and
tumor markers were normal. Viral serology (hepatitis B,
cytomegalovirus, Epstein—Barr virus, HIV) was negative.
Pericardial fluid demonstrated negative Ziehl—Nielsen stain-
ing. Cultures of pericardial fluid were negative for micro-
organisms including M. tuberculosis. A sample was sent forcytological examination. A chest computed tomography scan
demonstrated the presence of pericardial effusion and minor
pleuritic effusion, withoutdenopathy.
Pericardiocentesis was performed twice more, and all
three samples of fluid presented positive for M. tuberculosis
by PCR. The Amplicor PCR assay was used (Roche Molecular
Systems), with which the optical density at 450 nm was
>0.400 in all three specimens. Anti-tuberculosis treatment
was initiated (streptomycin, rifampin, isoniazid, and etham-
butol). At this point we must stress that the patient had no
prior history of tuberculous infection.
The skin biopsy demonstrated infiltration with atypical
CD20(+) lymphocytes, indicating high malignancy diffuse B-
cell lymphoma. Cytology of the pericardial effusion indi-
cated the same neoplastic cells. The patient, parallel to
anti-tuberculosis therapy, was started on a CHOP (cyclo-
phosphamide, doxorubicin, vincristine, prednisolone) che-
motherapeutic regimen. After six treatment cycles the
patient was in remission and without pericardial effusion.
Pericardial effusion due to non-Hodgkin lymphoma (NHL)
is uncommon, presenting in less than 1% of cases.1 Moreover,
tuberculous pericarditis is rare, occurring in 1% of cases.2
PCR in pericardial effusion may provide the diagnosis of
pericardial tuberculosis when other clinical indicators are
absent and cultures are negative.3—5 The sensitivity and
specificity of PCR-based assays for M. tuberculosis are
reported to be excellent at 90—98% and>98%, respectively,
although sensitivity for specimens without acid-fast bacilli
seen on direct microscopic examination may be as low as
46%.6,7 In the case presented here, the pericardial effusion
proved positive forM. tuberculosis using the PCR method on
three separate occasions, and this was considered adequate
to initiate anti-tuberculosis therapy, despite the negative
culture.
The presence of M. tuberculosis in lymphomatous peri-
cardial effusion in the case presented herein was probably
due to lymphoma-related immunosuppression, a condition
that is documented.8 Lymphomatous pericardial effusion
